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The object of th e following research was to enable a comparison to be m ade of th e results obtained in a previous investigation with m ercurial electrodes (see " O n the Therm o-Electric Behaviour of A queous Solutions w ith M ercurial E lectrodes," " Proc. Roy. Soc.," vol. 29) w ith those of platinum in sim ilar liquids, in order to ascer ta in w h eth er th e resu lts fu rth e r confirmed th e conclusion th a t the cu rren ts obtained w ith m ercury w ere no t a t all due to chemical action j a n d also to draw from th e results such additional inferences as were w arranted. The resu lts of a form er research, in which platinum elec trodes w ere employed in a different apparatus (see " Proc. Roy. Soc.," vol. 27) could no t be used for th e purpose of comparison, because it was found necessary to use w eaker solutions w ith m ercurial electrodes (in order to avoid chemical action) th a n those used w ith platinum in th a t research.
The ap p aratu s employed in th e present investigation was precisely sim ilar to th a t used in th e one w ith m ercury, w ith th e exception th at coiled ribbons of sheet platin u m (w ith attached wires of th a t m etal) w ere su b stitu ted for th e layers of m ercury.
T he p latin u m ribbons w ere 27'5 m illim s. wide, a n d each had a total surface of 52,960 sq. m illim s., in cluding b o th sides. They were prepared for use a t the outset by heatin g th em to redness. Between each experim ent i t w as found necessary to thoroughly wash them , th e n im m erse them in boiling distilled w ater during about ten or fifteen m inutes, d rain and dry them . T hey were th en sim ultaneously im m ersed in th e liquid to be tested, th e la tte r being a t a tem p eratu re of about 55° F . A slight tem p o rary deflection of the needles of the galvanom eter was usually produced on im m ersio n ; when th e needles h ad settled a t zero, heat was applied to one of the vessels, and its tem p e ra tu re raised to 180° F., the deflection being noted. A fter th e experim ent h ad been m ade, th e two portions of liquid were m ixed and cooled.
As this research was m ade chiefly for th e purpose of com paring the therm o-electric behaviour of liquids w ith m ercury to th a t with platinum , precisely sim ilar liquids were employed to those used in the investigation referred to. None of the solutions acted chemically (in any perceptible degree) upon platinum . I t was found necessary to preboil th e solution about half-an-hour, in order to expel dissolved a i r ; otherw ise th e deflections obtained in repetition experim ents were no t uniform . I t was also found necessary to occasionally immerse th e ribbons in a boiling-hot dilute solution of pure potassic hydrate, during about a quarter o f an hour, to remove im purities caused by handling. Repetition experim ents were m ade w ith each liquid, and, under the above conditions, th e results obtained were usually very uniform , the variation of am ount of deflection of the needles not often exceeding -jjalf a degree. The galvanom eter employed was the same as in th e research referred to, and was used in the same m anner.
The following are the results obtained w ith different liquids. I n a form er research ( " Proc. Roy. Soc.," vol. 27, Ho. 188, p. 513, 1878) w ith platinum electrodes, in which a different form of apparatus was employed, b u t in w hich the solutions used were very m uch more concentrated, th e direction of the current was not affected by the difference of strength, of th e liquids, except in th e instance of Amnionic a lu m ; in th a t case the n e u tra l p o in t occurred a t a low er semperature w ith th e stro n g er solution. j ipke following is th e order obtained by arra n g in g th e above results In a series, w ith th e solution a t th e top in w hich hot p latinum was m ost Positive a t 180° F., and th a t a t th e bottom in w hich it was m ost negative. 4he liquids above th e horizontal line are those in w hich th e h o t m etal was positive, below i t are placed those in w hich it w as n e g a tiv e :
1. Cyanide of potassium (120 g In order to arrange these solutions in a series, according to th d J various degrees of electrom otive force, a sim ilar plan was adopted to th a t employed w hen liquids of th e same composition were used with m ercurial e le c tro d e s; viz., tw o exactly sim ilar apparatuses, w ith electrodes of the same dimensions, were employed, one being charged w ith one solution, and the o th er w ith the solution nex t to it in tW above series. The apparatuses were connected w ith the wires of the differential galvanom eter in such a m anner th a t the tw o current* passed th ro u g h th e tw o coils in opposite directions ; the direction and am ount of deflection being noted w hen the liquid in one vessel of each apparatus was a t 160° F. T he series th u s obtained is so arranged th a t th e couple giv in g th e strongest positive c u rre n t is a t the top, aud th a t giving th e m ost pow erful negative cu rren t a t the bottom , as in th e list already given. The solutions in w hich h o t platinum was positive are separated from those in w hich it was negative by a hori zontal line as in th e above series.
The positions of the solutions in th e tw o series, although they agree very closely, are n o t id e n tic a l; for instance, th e tw o solutions of form iate of sodium occupy respectively th e seventh and te n th places in th e first series, and th e th ird and eighth in th e second series; the positions of a few o th er solutions are also changed, b u t n o t to so great an extent. I t will be observed th a t these two series agree more closely th an did those obtained w ith m ercury, and this m ay, perhaps, be accounted fo r by th e fac t th a t in these th e superficial area of the p latin u m electrodes was th e same, w hereas in th e others the m ercurial surfaces w ere n o t equal in am ount.
• The to tal differences 12*25 and 4*0 in th is series agree as nearly as could be expected w ith th e m axim um deflections 11*0 and 4*25 in th e iprevious series.
Remarks.-The stren g th of the solution was found to have b u t •little influence upon th e direction of th e current. Increase of stren g th of solution increased th e am ount of deflection in solutions of cyanide of potassium, sulphite of sodium, and selenic acid, and to a less extent in those of form iate of sodium, form ic acid, microcosmic salt, and ammonia alum .
W ith the solutions of sulphuric acid, those of interm ediate stren g th (1 in 40) gave a g reater deflection a t 180° F. th an either a stronger or weaker one. No other instance occurred in w hich a solution gave a I greater deflection a t the tem perature of 180° F. th an a stronger solution ; of the same substance.
On com paring th e results now found w ith p latinum w ith those previously obtained w ith m ercury, it w ill be seen th a t th e two sets are very sim ilar.
The conclusions, therefore, w hich have already been draw n from th e form er apply largely to th e latter, and need not be repeated. The chief conclusion, viz., th a t th e currents previously ob tained w ith m ercury were really due to'heat and not to m inute am ounts of chemical action, is largely confirmed by th e present research. The chemical relations of m ercury being considerably different from those of platinum in special cases, if the currents were due to chemical action, the two sets of results would have been widely divergent in their orders. 
-----
A gitation of the imm ersed m etals is well known to influence th current. Shaking one of the m etals reversed occasionally the direc tion of the c u rr e n t; palladium was the m etal which most frequently m anifested this effect. The agitation of th a t m etal rendered it either more negative or less positive in a considerable degree, especially bj solutions of potassic chloride and cyanide. In those of the bromi<J|i i antim ony was the m etal, the curren t from which was most affected by shaking. The effect of shaking was less in the iodide solutions than in those of the bromide.
Note.-Some years ago I made a note as follow s: " If water is nearly saturated w ith a suitable salt a t 15°C., and the upper part is then kept h otter and the lower p a rt colder th an th a t tem perature for a long tim e, will the upper p a rt become stronger and the lower weaker p " Recently, since this research was completed, the following] statem ents have been p u b lish e d : (see " N ature," vol. xxii, p. 356,1 A ugust 12, 1880 N ature," vol. xxii, p. 356,1 A ugust 12, , also vol. xxiii, p. 207, December 30,1880 ) " Influence! of Tem perature on the D istribution of Salts in th eir Solutions," by! M. Soret. " The concentration of the heated p art diminishes, that of the cold increases. The difference grows w ith the original con centration, and nearly in proportion. In the series of the alkaline chlorides the difference is greater (for the same concentration) the higher the molecular w eight of the salt. The phenomenon seems to have no relation to solubility of the salt." If these statem ents are correct (as is very likely) they affect to a slight extent all the results of the present research (and of other researches) on the thermo electric behaviour of solutions, because they show th a t the chemical composition of the aqueous solution is slightly altered by the rise of tem perature. If also the stren g th of the therm o-electric currents of liquids depends upon the degree of am plitude of vibration of the mole cules of the salt, &c., in solution, it will probably vary, in the case of solutions of alkaline chlorides, w ith the degree of concentration of the solutions, and the molecular w eights of th e salts, like the phenomena in M. Soret's experim ents. (A bstract.) The subject of this paper is an investigation of the effects produced by electric currents w hilst passing through the surfaces of mutual contact of two electrolytes lying upon each other. (See " Proc. Roy. Soc., " vol. 30, p. 322.) By an exam ination of about forty pairs of electrolytes of the most varied kinds, including solutions of various m ineral acids, acid salts,
